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^ tf*}^l ^^U"^ {METHOD FOR FORMING A 

CONTACT USING DUAL DAMASCENE PROCESS IN SEMICONDUCTOR FABRICATION} 

£ la ifl*l £ lffe f^Efl «K£3l ix} ^]^A] .siyjs. ^a^h 0 v^ ( 

£ 2a vfl^l'S. 2g^r oilofl tcj-^ ^t^H! ^33. ol-g-*> ay^l ^> 

3> ^>£^1 4i^> ^S^ofl o_5L, J**) ^e] Bl]^(Cu line)* °l-8-«Hr 

i=M"ti(Dual damascene) 5-^1 (Contact) ^^tH ^tr 

^* 0 l-§-tb te^l ^M- *HS«<HH tfltb <£^7> J! Slcf. ^71 tifl^* 

^IH^r £r!M-(Ta) gj ^2}- llrfM-CTaN)* ^- ^ ^ AjjE. (Seed)* =§^m 
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<5> ne^uf «V£*)1 ^>s^ ^ $^AHfe ^e) wfl^d ^ «W(Via)3 °] ^ 

^Rl^^- °l-g-*H o^ J1< e^^] l-5]zL(W-plug)4 t^Rl (Single damascene)^ °l-g- 

<6> olxtfl ^1-71 Ej^^l §&|ZLl- ^^*>7l SWi^r CMP^°1 ^aV£)^, Jf^^O. 

3- ^*1<3 (Touch-up Process H ^-2-S}cf. ZL^l e^1<^ ^ ^ofl ^-a>o]= s)-e]# 
(Oxide particle) CMP^ ^ sj-HH-ofl <^fl 3|o]g| S^ofl *}°lH3-M33. 

iHBll^l (micro/macro scratch)^- ^«?!*M ^7^ *47}^-(rip-out) ^^(Defect)^- -frlM]^ 

*3 ^l^lTfl S]^ ^-^l^ol ol^Cf. 

< 7 > gc^ ^ CMP ^^SM, l-ein^r n 1 ^ yfl^^ ^^a.^^ A ^ a fl ^ <>|(Barr ier )^ o. 

efl°lB(Substrate)S. ^e^V s^Vs]^ ^l^o] 
<8> £ la « £ Iitt #2fl ^ cf^Al^. o]-g-*v ^ei tg^ ^ ^ £ 

# £A]tV ^ojcf. ol^ av 7 ) £ i a uflxl £ lfl- %V S ^ ) 

< 9 > ^ £ la^H^r PMD(Pre-Metal Dieletr ic)#(102) ^M] €-^<>l ^€ ^> 

wfl 3°m(106) SL3. *l3\- ^rW-g: ^^M?J ^, #7l ^S)- Ej-ig-^nKg- Hfl^^nVo.^. *H ^o V 

71 ^UJ^-ifl ^^1^ #ein(108)l- ^^Al^lcf. 

<10> £ lc^Aifif ^o] CMPl- ^llol3] S ^o] Bj^^i (108 )^. ^TltrCf. 

°H ^"71 ^^SU CMP^b #sl-^(Polishing)*>^ ^ ^-^§1 *fl7i£]*l ^ ^ 

^ ^# (Residue)* ^-a>o]= C MP e^I ^ (Touch-up )i!5L ^€^f. 
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<n> zi^ji £ ld^l^i^- PMD#(102)3H ^7] €-^#4 ^s)^r =-4? yfl^d ^ 
^ H^^KllO)* a>^/a1z}- ^§-*fl ^^Al^cf. £ l e <HH<2f ^-o] ^1-71 ^z]- 

€ H 31*1 (110)41 ^^(112)1- ^tifl^i^r 51 lf^l^sf £o] ^-ej C MP 

^-§- ^«fl $IMsl S.^o\] ^€ (112)1- aflTH^Tfl ^rf. 

<12> AJ. 7 )^ a]-^ ^oflA-]^ Aj- 7 ) E ^<£ ^^o. S fflo] 

^ -g-*<Hl cg^o. Dl ^ l7ll s] ^ > CMp ^-e) #51^1 *3 ^fl*)- 

<3(Rework)°l 7^^ S^V^ ^l^o] o^u}-. 
<13> jgEtb ^ofl iP<3€ b^^^i §&|ZL^ #<#^3H ^ ^Sio) ^7j^ 7H7fl 3^1, o] 

3. 9in ^ ^3 ECP^ ^ CMP^<HH yflsH^oi -g-jzj^o^ ^ 7 |- 

^ E J1 ^JL a)s^ 7l^^ ^HiKDif fusion) 3^ £-*fl^oj oi^cf. 

<14> ^-^^ i7} ^A] ^ofl o^A], Hj^^J 

E ^]^ ^ ^ofl M^^Rr o| ol3l i3 e|^] ^^Ml 

^ ^o>^( r ip- out ) ^Ajvg- #o]^ ( yfls)<>| e^^f-n]-^ -f-^S. <?ltt SK> *H v ^r «o v 

*11 4iaHH °1 -§-*!: ^ ^^1 

<15> ^-#^}- ^*}7] HViE^l ^12: a] wfl>id* o]-g-*V 

^ H o v ^l ^^l, (a)^el^ 71 ^Aj- PMD^ ^p>a] a>^/a) Jf.«fl ^^a^I 

^ ^Tflsl-; (b)^-7l cfn>A] sflBi tJH^-^1 afl si ^aj-Al^l^ ^7fl5l-; (c)^-7l cfpj-Al ^ 



14-6 



1020020086641 2003/9/23 
vfl wflsM^SH ^Sl-ir ^^M*] *1\3-Tr ^1^; (d)^31 CMP 

7> £ 2a ifl*l £ 2g^r ^A] oflofl ^ tfnRl-g- o] -g-*Kr 

^ EJ 1 ^ *3 °1*> #7] £ 2a vfl^l £ 2g# #i£<?M 

3> £ 2a^l^^ ^o] PMD#(202) ^cHl ^/^^ *^-g- **fl ^ t^RO 2flil(201) 

BHsK204)JLS ^S)- ^, £ 2c^l>|^ ^-o] Aj- 7 ] ^ n^f-^ wfleH^ 

*H ^M^l ^ ^Hdi^q] tLofl ej^^o. -a|-Al^ eji^l 
#^zl(206)1- ^^Al^cf. 

» <>H ^ 2d 5 £ 2e^l^|^- CMP# ^*3*H K^. ^ ^ cf^^l sfl 

S^^vfl ^31(206)* ^T^t}. ^71 ^i^l CMP^ #7l £ 2d^l^i^- ^T°l E ^^l 

B*ffl*H^ ^171^71711 ^t}-. olnfl Aj- 7 ] H^H^lifl ^*2!(206)£- *H ofl 
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ZL^i £ A oM = <g ^nj.Ai sfl^o) B? £^ <3<*o]j ^e] 

(208)1- ^tifl^d* 3^*1?! £ 2g°fl^ 7^o] ^-e] CMP ^-^-t- *Sfl ^oIse) a 
^ofl ^el(208)» ^7lAl7l7fl ^tf. 

Ol^-^S^I, *3^<i]! #5]ZL ^^A] Ej^^] E^)<y ^ #o]) ^1 0] 3^ 

S.^$] ^32fl^l ^^MH^ ^o>-o ( ri p- ou t) # oj - oi^ oj^c] 
5E^- BflsH ^W 1 ^ -f^^- ^P-s]^ ^cM- ^ ^ 
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i] 

(a) ^sl^ 7l^j- PMDf^vfl q-P>Ai sfl^o. a>^1/a13J- ^ ^AjA}7l^- ^r^l^; 

(b) ^M cfu>A] sfl^ iflJfofl Bfl^o^Kg. ^1^; 

(e)^7l rfu>Al sfl^ B^^lxfl ^"71 ^eizifi} o^s^e^ ^-e}» rfn> 
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